Knowledge is a key resource that must be managed within organisations and across collaborative enterprise networks. In particular, the two major challenges that face such organisations are; ensuring that they have the appropriate knowledge to support their operations and ensuring that they optimise these knowledge resources available to them. In recent years, researchers, consultants and industrialists have developed approaches in an attempt to address these requirements. Most of these approaches have been technology oriented. In other words, the implementation of information technology systems is seen as the solution to enterprise knowledge management problems. However, research indicates that organisations are still failing to convert individual skills and competencies into tangible products and services. Knowledge management is an emerging discipline and it is still not very well understood or managed in industry. Consequently, new knowledge initiatives are not exploited to their full potential. In other words, companies are not reaping the full benefits of knowledge management projects. This paper explores the key constituents to managing knowledge and examines the main problems with sharing knowledge across teams and organisational boundaries. Findings from a qualitative study suggest that the 1 Corresponding Author key problems to managing knowledge across a collaborative network are person centric and consequently managers should focus their efforts on improving critical areas such as motivation and trust as well as people oriented methods and tools.
Introduction
The competitiveness and sustainability of a modern organisation depends on its ability to behave in an entrepreneurial manner and innovate successfully.
Innovation is a continuous and cross-functional process involving and integrating a growing number of different competencies inside and outside the organisation's boundaries. Astute organisations are reconfiguring their business systems to promote these external linkages in order to innovate successfully. Consequently the balance of work is moving from stable, physically collocated functions to dynamic, competency-based, business networks (Voss, 2003; Walters, and Buchanan, 2001; Wright, and Burns, 1998) . Networks link organisations, customers and suppliers to create virtual organisations in order to exploit emerging opportunities (Cormican and O'Sullivan, 2004; Venkatraman and Henderson, 1998) . They generate value by synthesising information and knowledge across traditional boundaries in order to create new products and services and achieve innovations outside of their individual capabilities (Prasad and Akhilesh, 2002; Johnson et al, 2001; Ratcheva and Vyakarnam, 2001; Pawar and Sharifi, 2000) . Ideally, networks share critical information and knowledge, exploit expertise and pool resources for the collective benefit. They allow organisations to focus scarce resources where they possess real competencies and they also enable them to acquire other capabilities that they lack from the marketplace (Richardson, 1995) . In this modern era competition is no longer between individual organisations but instead between networks. Therefore managing an organisation's knowledge assets across a network and converting it into commercially successful products and services through effective collaboration is fast becoming a critical component of competitive success. Drucker (1993) notes that "knowledge is the only meaningful resource today" and adds that, "the traditional factors of production have become secondary, they can be obtained easily, provided there is knowledge". In this view, the generation and implementation of new knowledge is fast becoming the only remaining sustainable source of competitive advantage for first world organisations. A company's success depends on making the most of its collective knowledge and that means supporting the people and the processes required to accumulate, structure, and transfer knowledge effectively. Having immediate access to the latest information including information from external sources can provide a critical competitive edge. This is a view supported by other researchers (Harris, 1999; Gunasekaran, 1999; Sveiby, 1997; Davenport et al, 1996) . According to Knock et al (1997) , "the single most important factor that ultimately defines the competitiveness of an organisation is its ability to acquire, evaluate, store, use and discard knowledge and information". Thus knowledge is a key resource that must be managed if innovative efforts are to succeed and businesses are to remain competitive in global markets.
Effective knowledge generation and transfer are replacing manual skills as the organisational basis for adding value (Wilson, 1996) . This is depicted in the new, virtual value chain which views Porter's physical value chain (see Porter, 1985) being replaced by the intangible activities of the virtual value chain (Rayport and Sviokla, 1995) . Knowledge is a transferable unit, whose value is enhanced when it satisfies a practical need in a timely, cost effective manner.
Therefore, organisations and the networks within which they operate must manage their knowledge effectively in order to gain competitive advantage (Gunasekaran, 1999; Balasubramaniam and Tiwana, 1999; Davenport and Prusak, 1998; Nonaka and Takeuchi, 1995; Stewart, 1997; Grant, 1997; Pan and Scarbrough, 1998) . This advantage can be realised in outputs such as opening new markets, more innovative designs, faster development times, reduced cost, creation of ancillary intellectual property and even a more robust network.
Thus, it is critical to their future success that organisations focus attention on how knowledge may be optimised and exploited across enterprise networks.
However this process is intricate and complex and is difficult to manage (Cormican and O'Sullivan, 2003a; Jaffe, 1989; Balconi et al., 2004) . To date many of the proposed solutions to knowledge management are technology driven and focus on managing existing knowledge (Nonaka and Takeuchi, 1995; Warner and Witzel, 2004) . In other words, information technology oriented applications such as decision support systems, expert systems, and groupware systems are seen as the key to solve knowledge management problems. However, a significant quantity of an organisation's knowledge is personal and only resides in the minds of employees (Nonaka and Takeuchi 1995) . Research indicates that existing enterprise knowledge management approaches and systems are not effective since knowledge does not flow seamlessly between individuals and network nodes (Wiig, 1995) . As a consequence, many organisational networks encounter situations where knowledge sharing is impeded, learning opportunities missed and innovations remain unexploited (Kruat et al., 1990; Kiesler and Cummings, 2002) .
Knowledge must be explicated and separated from the knowledge workers, so that the critical knowledge is trapped and not forgotten (Tidd, 2001; Kreiner, 2002) . To this end organisations must seek to transform employees' tacit knowledge into a collective asset that is owned by the entire network and improve the processes by which knowledge is shared and exploited (Warkentin et al, 2001; Hildreth, 2000) . Leaders must facilitate a culture of collaboration and knowledge sharing across the network (Cormican and O'Sullivan, 2003b; Dooley and O'Sullivan, 2003; Hussler and Ronde, 2002) .
They must also address potential conflicts that may exist between the desire to protect the organisations intellectual competitive advantage from their competitors and the need to share this knowledge freely within the network, which may contain past competitors. This paper seeks to examine knowledge sharing within the context of a collaborative environment and attempts to address the key issues constraining its development. The goal of our research is to provide a better understanding of the dynamics of knowledge sharing within collaborative networks. It aims to help researchers and practitioners effectively manage organisational knowledge and enhance the effectiveness of their collaborative networks. The paper seeks to define and classify knowledge. It highlights problems associated with sharing knowledge across collaborative networks. It also explores the human and technical dimensions to knowledge management. The remainder of the paper focuses on identifying the critical impediments to knowledge sharing both within and across organisational boundaries. The results of a qualitative study are presented and discussed. By understanding where the impediments to effective knowledge sharing exist, practitioners can focus their efforts on avoiding the pitfalls and thus facilitate effective knowledge exchange and exploitation.
Understanding Organisational Knowledge

Defining Knowledge
Knowledge is an elusive concept and therefore it is important to define it in context in order to understand it. The term is used in several different ways in the literature. For example, Nonaka and Takuechi (1995) two of the early researchers in this field adopt a philosophical angle and define knowledge as "justified true belief". In this view, knowledge is an opinion, idea or theory that has been verified empirically and agreed upon by a community. According to Wilson (1996) , knowledge at the most basic level is "that which is known". Quinn et al (1996) associate knowledge with professional intellect, where professional intellect in organisations' focus on know-what, know-why, knowhow and self motivated creativity. Stewart (1997) also considers knowledge in terms of intellectual capital. On the other hand, Bohn (1994) examines knowledge in terms of a company's processes. He believes that an organisation's knowledge about its processes may range from total ignorance about how they work to very complex and formal mathematical models.
According to , knowledge is information combined with experience, context, interpretation and reflection. It is a high value form of information that is ready to apply to decisions and actions. Knowledge can be defined as the integration of ideas, experience, intuition, assertions, skills and lessons learned that have the potential to create value for a business by informing decisions and improving performance. In this view, knowledge is a key enabler to organisational success. However, in order for knowledge to be useful it must be available, accurate, effective and accessible.
Classifying Knowledge
Many types of knowledge have been suggested in the literature. These are summarised in table 1. This list is not exhaustive but it does provide some indication of the intricacy of the topic. Considerable attention has been paid to the distinction between explicit (codified) knowledge and tacit (implicit) knowledge (Kreiner, 2002; Hildreth et al, 2000; Haldin-Herrgard, 2000; . Explicit or codified knowledge refers to knowledge that can be communicated in a formal or systematic language. Such knowledge can be captured in formulae, designs, manuals or books and it is normally easy to share. The term tacit knowledge was originally coined by Polanyi (1966) and is personal knowledge, consisting of highly subjective insights, intuitions and instincts (Wilson, 1996) . Tacit knowledge has a personal quality that makes it hard to formalise and communicate. It is obtained by internal individual processes like experience, reflection, or individual talents, deeply rooted in action and involved in a specific context.
Many researchers note that that tacit knowledge is difficult to articulate and share (Haldin-Herrgard, 2000; Zack, 1999; Bennett and Gabriel, 1999) However it is also argued that it is tacit rather than explicit knowledge that is typically more valuable to organisations (Nonaka and Konno, 1998; Leonard and Sensiper, 1998; Holthouse, 1998) . Ruggles (1997) identifying and documenting rules for managing data and assuring that data are accurate and integrity is maintained (Davies et al, 2003) . On the other hand other researchers propose a community or social-based model of knowledge management (Kreiner, 2002; Blackler, 1995) . They believe that interpreting knowledge in terms of rules and procedures embedded in technology does not take into consideration critical elements such as emotions, values or instincts. The social model implies that knowledge is "embedded in and constructed from and through social relationships and interactions" and is "achieved through shared understandings and attitudes" (Scarborough and Swan, 1999) . Sharing and exchange of knowledge across organisational boundaries is seen as the key to the effective exploitation of knowledge (Gibbons et al, 1994) and sustainability of the collaborative network.
Sharing Knowledge
Knowledge sharing and collaboration facilitate the cross fertilisation of ideas and enhanced creativity (Cormican and O'Sullivan, 2003b; West et al, 1997 ).
According to Jones and Jordan (1998) , knowledge sharing and exchange depends on personal networks and the willingness of individuals to participate in the process. A great deal of what people learn and therefore what the organisation comes to know, results from personal interaction (Ruggles, 1998; Ulrich, 1998) . Organisations leverage individual talents into collective achievements through collaborative networks. Consequently, organisational reporting lines and structures are being reorganised not around traditional tasks or functional departments, but around these communities of practice.
Collaborative networks are self-directed groups of people, bound together by a common mission and passion for a joint enterprise (Wegner, 1998) . These networks are not only mechanisms for communicating they also help to advance collective understanding by providing a forum for sense making. In doing so, they create value for their individual members as well as the organisation. They are organic networks in the sense that they evolve as a result of the informal interaction of the members over time as the knowledge base evolves as well. Organisations that create an environment that supports their formation are gaining significant benefits in the areas of knowledge transfer, response times and innovation (Warkentin et al, 2001; Hildreth, 2000; Wegner, 1998; Brown and Duguid, 1991) . Thus organisations can create synergies by enabling network participants to build on each other's ideas, deepen their thinking and understanding and ultimately result in more effective innovation.
A fundamental problem that inhibits effective knowledge sharing and integration across networks is 'distance' between the stakeholders, in particular geographic and cognitive distance (Balconi et al., 2004) . Numerous researchers have suggested that physical distance between network stakeholders can seriously impact on the success of collaborative efforts (Kruat et al., 1990; Kiesler and Cummings, 2002) . It has been noted in relation to academic-industry collaboration, that scientific and technical knowledge is often tacit and uncodifiable, and so close geographic proximity between the partners is necessary (Jaffe, 1989; Balconi et al., 2004) . The issue of cognitive distance between the various network stakeholders can also seriously impede effective knowledge integration (Balconi et al, 2004) .
Different outlooks and mindsets of stakeholders engaged in collaboration can also result in misunderstanding and disagreement since "their ideas and behaviour are grounded on different tacit and codified knowledge stocks,
[and] also their incentives and motivation differ" (Hussler and Ronde, 2002) .
Thus in order to achieve cognitive proximity, significant cultural movement on the part of all stakeholders is required (Currall, 2003) . In fact, Hussler and Ronde (2002) suggests that while geographic and cognitive distance may in fact be substitutes, "geographic proximity is not needed within cognitive communities" and hence achieving cognitive proximity may be of highest priority It has been proposed that geographic distance is becoming less of an impediment to distributed innovation and diverse collaboration as a consequence of information communication technology (ICT) developments (including email, intranets and e-groups). These new developments provide a ready infrastructure for sharing knowledge and experience between disparate entities (Finholt, 2002) . They enable communication, enhance social networks and promote strategic knowledge exchange in order to achieve mutually beneficial objectives (Warkentin et al, 2001; Mandviwalla and Khan, 1999; Nadler and Tushman, 1999) . However, technology alone cannot overcome the problems of geographic distance between stakeholders since "distance sensitive transmission means exchange mechanisms such as face-to-face clarifying discussions and on-site demonstrations" are often necessary to achieve integration (Balconi et al., 2004) . ICT must be considered as a mere tool to facilitate the process and if the human element is ignored knowledge integration will not occur (Cormican and O'Sullivan, 2003a; Dooley and O'Sullivan, 2003; Hussler and Ronde, 2002) .
Methodology
In order to identify where the barriers currently exist with respect to knowledge sharing in a collaborative environment, a study was undertaken using focused The primary research mechanism used to organise and correlate the workshop output was nominal group techniques. Nominal group techniques provide a reliable structure for a group discussion (see Langford, et al 2002 , McDaniel and Gates, 2001 , Oakland, 2000 , de Ruyter, 1996 . This method is particularly useful when (a) the issues that surrounding the problem appear large and complex, (b) the information relevant to the problem appears in unorganised thoughts and ideas and finally (c) where group consensus is required (or desired). This approach is an effective use of both time and effort and also facilitates the cross fertilisation of ideas. During the workshop each team member, in turn, identified key barriers to knowledge sharing and transfer across organisations in a network. Participants were then invited to reflect and record their suggestions on paper. Team members then discussed the merits of each item. Further discussions for the purpose of clarification also took place. Each item was then reviewed and duplications were eliminated by the facilitator who also ensured that all suggestions were clearly understood by all participants. Individual barriers were then grouped into related categories. The grouping helped to develop a common understanding of the problem. A voting procedure was used to rank all categories in order of priority. Here each participant was asked to select the top three items that (s)he considered to be the most important and rank them in order of priority. To do this they were each given three votes; one had a value of three points, the second had a value of two points and the third had a value of one point. They then assigned scores of three, two and one in order of importance to the categories they felt were the key barriers to knowledge sharing. Finally, the results were compiled and each category was assigned an aggregate score on the basis of the individual scores.
Findings
While it is apparent that there are many factors that facilitate and thus impede effective knowledge transfer across organisations some issues came to the fore by mutual consensus (see Table 2 ). These include (in order of importance) (a) motivation and skills, (b) trust (c) method and tools (d) resources and finally (e) information capture and access. These categories are not exclusive or exhaustive but rather blended and interlinked. They are discussed in more detail below. 
Motivation and skills
Motivation and skills was identified and ranked as the most important challenge for effective knowledge sharing across organisations in a network.
According the findings of our workshop many participants who participated in inter firm collaboration are often unclear about the rationale and associated benefits. In other words, they are uncertain about the drivers, goals, advantages, rewards and returns for sharing information and knowledge with others. This makes it difficult for leaders to initiate successful inter firm collaboration. Furthermore, many participants feel that their employees and colleagues are not equipped with the appropriate skills for sharing knowledge.
In other words, they are uncertain as to what information and knowledge to share and the format in which it could or should be transferred. Therefore, unless mutual benefits to collaboration are established and communicated to all parties from the outset, people will remain unwilling to participate and reluctant to learn new procedures for information exchange. The establishment of clear goals provides the form and focus for knowledge generation and transfer. Long term goal clarity is achieved when all employees know where the organisation is attempting to go in the future and why knowledge transfer is important to get there. Short-term goal clarity is achieved when managers set tangible and measurable goals for employees' work, which are in alignment with the overall goals of the organisation.
Trust
According to our discussions people often lack the confidence and certitude to share propriety information with other organisations. They often fear that competitors may gain access to proprietary data if they share information such as sales forecasts, proprietary intellectual property or promotional plans with collaborating partners. Nevertheless this kind of real-time sharing of vital operational information is essential if companies want to work together towards a common goal. Establishing trust is potentially the greatest barrier to overcome in collaboration, and it must be established from the outset to allow knowledge sharing. The issue of intellectual property contribution and eventual ownership is something that should be decided on as part of the strategic partnership agreement and should be communicated to all network participants prior to beginning any collaborative initiative. Trust is something that cannot be imposed on a network but instead must be 'normed and formed' over time, as with any group dynamic. However, an organisations culture (i.e. values, norms and beliefs) and climate (i.e. policies, practices and procedures) have a significant impact on nurturing trust and therefore knowledge sharing (Cormican and O'Sullivan, 2003b) . It is possible to create an organisation that has an appropriate culture to enable knowledge creation, transfer and reuse. This is achieved by developing a culture of openness and dependence, by motivating and engaging people and embedding knowledge management activities in the day to day business processes, internal systems and structures. Employees who are actively encouraged to share ideas, take risks, and initiate change are more inclined to be successful at inter firm collaboration. Thus, it is the leadership of the network nodes that must communicate to the participants a mindset of shared partnership as well as the value-adding joint benefit and long-term future of the network in order to facilitate participants to engage with each other and collaborate within the network.
Methods and Tools
Knowledge management initiatives are just beginning to appear in organisations and there is little research and support systems to guide the development and implementation of such initiatives. Participants in the workshop believe that in many instances there is a tendency to buy generic tools rather than diagnose the core problems and challenges. In other words, off the shelf tools and methods are often bought and deployed in an attempt to address some of the organisation's deficiencies. Take into consideration the organisations culture and value systems.
Resources
All participants asserted that effective knowledge sharing and transfer 
Information Capture and Access
It is widely accepted that knowledge is generated by selecting and combining information. To do this, the right information must be made available to the individual at the right time and in the right format. In other words, critical information must be captured and leveraged to the point of action and/or decision. transfer it to others. Therefore, a common and agreed language and format must be finalised from the outset in order to allow the members to understand each other.
Discussion
Despite the fact that the majority of the participants originated from technological background, the core problems they highlighted were on the 'softer' side of knowledge sharing and integration rather than the technical infrastructure. It seems that the key problems with knowledge sharing lie with the individual and organising the individual in an organisational setting.
Consequently, attention must be paid to redesigning and restructuring internal processes to support this new collaborative business environment. Astute changes in the work environment can make substantial improvements in knowledge sharing. Therefore, if organisations wish to either encourage or optimise knowledge sharing they must explore the range of identifying factors.
However, the task of managing a climate conducive to sharing is not trivial.
Management can influence what the company wants to do and what it can do.
By focusing on specific new strategies and measures, the employees can change their motivation and goals, and by generating better resources the company can improve its sharing potential. Successful initiatives require support and backing from key leaders in order to overcome the natural resistance of organisations to change. Inter firm collaboration may demand even greater leadership and support than previous internally focused initiatives. Therefore leaders must focus on the specific, tangible business benefits of these efforts, and participants across collaborating organisations must understand and support those benefits. Such foundation building will be critical in overcoming the barriers to inert firm collaboration.
Conclusion
Progressive organisations are changing their business models on order to compete in dynamic markets. Organisations with specific and complementary competencies are working together in a network in order to design, develop and deploy products and services for mutual gain. To do this they must seamlessly share knowledge, expertise and resources. However reaching end to end synchronisation is not an easy task and organisations are experiencing many knowledge management oriented problems. Specifically they find it difficult to identify relevant information and knowledge and leverage it to the point of action and/or decision. This paper attempts to provide a better understanding of knowledge and knowledge related issues. It examines the key problems with sharing knowledge across organisational boundaries in a collaborative network. An exploratory study was conducted using focused workshop techniques. The aim of the study was to identify and prioritise the current problems and future challenges associated with sharing knowledge across organisations. The findings of this study suggest that the key challenges to effective knowledge transfer are person oriented.
Knowledge workers often do not understand the need or rationale for sharing relevant information and knowledge with others. They often feel that knowledge is power and they do not trust others with this power. Many knowledge workers feel that the current methods and tools are inappropriate and unwieldy and they believe that there are insufficient resources in terms of time and money available to effectively restructure internal processes to support effective knowledge transfer. Finally, we found that attention must be paid to manner in which information is captured so that it can be effectively leveraged to the point of decision. 
